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(54) ARRAY SUBSTRATE, AND LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the array substrate which 
has low power consumption and is free of an overload on an IC and 
short in write time by providing a means which applies a voltage 
below a video signal voltage before the video signal voltage is 
applied to a video signal line. 

SOLUTION: The potential of the signal line 10 after reaching a 
reference potential Va with a switch 22 ON rises up to a given data 
signal potential with the switch 22 OFF and a switch 12 ON. After 
the switch 1 2 is turned off, the potential is held and a gate signal is 
applied to given pixel to write the signal to the specific pixel. This 
operation is performed normally in every horizontal cycle. 
Consequently, the reference potential Va is written' before the 
signal is written to the signal line 10 from a data bus line 14, so 
even when the write is performed with a maximum amplitude, the 
voltage amplitude in the write may be small. Therefore, a driving IC 
having drive performance, which is smaller than that of a 
conventional one, can be used and the power consumption is 
reducible. 
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m^mwc^mm^m^ti^ti^mm^ti, striae— 

^^^^^ >-^^bWfEi*««^»^^ffiiBWi««^-<7>« 
[w*«2i met*— «reeMM»#0> 

ffi 2 (7)r- * ^ * 7 -< ^^SMK $ ixfc Affiflilo ^ >f y 

3 ] mmmwMn, < 1 1 2 £Uke>ib»& 

5 n t -rsif i~3 ovvftta* 1 oKfett 

cor KISo 

MnB=ltSfe(Diii*o*ft< t t>v>i"nd»^*«Sttfc** 



(2) WfH 5 ? 11-271714 

fc^S*>fc«flmt* 

20 BB^^^ffio 

r t zftmk-tzm&m 7B»<o«i**»i. 

«rBa»2<©*»«ffii-»ttsnfe»2o«« 

^jfm*k*<§^ 

<Dtt«»?5^fflE»2(^SSpfaffidS^Stb5t^^ L 
xmf&£thX^Z>Z.k&W&k-tZ> 6 4 tt 7 

[ft**io] m^m2v>*<< v^yn^y*. mmm 

t ^4#«i:-r 5« 6 - 9 ©V>"f tL** 1 otcfE 

[»*>si 1] ^ h v ? *mz-mm£tit^WL?>mm 

k, 

50 »«JBE*aMlPi-5fc5te*roT, (WB!WWS#«EO«« 
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mt -#teS:Hi Jni- 5 t £ t 

fflO«£E-eS>5ri:SrW«4:i-5»**l 3re*a>J8,I& 

«^BWft«#«jEi j: 9 te^ss 1 commm 

[0 0 0 1] 

[0 0 0 2] 50 
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yW7 7^) ->y=iVTFT (Thin Film Transistor) £r 
o/c 0 L/^U #gff| (#y) i/y^TFT^: 

fv^t^^^g^^tv^o ztf y ~>y 3X17^/1/7 

1 0-2 0 0 cm 2 /V stSOfl^ 

ft^o, ^y^y^^fflv^n »izzisiK«r**-rs 

r ^pT^cftSs T^/i^r*^ =^*:Jfi^fcR4 

£|5IE®jIh]&&£, ^7^SW»l:ii5^rPC'B (prin 
ted circuit board) %m^Xffitft~fZ>ftnmW>\m9& t 

[ 0 0 0 3-] ; «*tf, T-^^t6v'7 h l^** 
S5#£#^;*Kffi±lc#y v-y nyTFT^^TM 
U ^HflJlHlK^feT*— ^^7^vtA^lt^7 h 

vs?* * £ 6 r t &-*imx-&>z> 0 

[0 0 0 4] 01211, ^ai2KIII^i:rtaiE»(HlS§(D 

iiiWPC (personal, computer) 
^fe^S^HM-i LTA2>£ftfc:x — *ff-i§v 

&mm-tz>o "f-zm^t, m&mmm i c-cvref* 

[0005] MX 2^LfclHlKK:*5V^Ttt, rtW^fb- 

i^^rfiB-CfcSo wtf>»§\ i/7h^^H ^§|5^^ 
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[0 0 0 6] 

mmttf&ffitvxmmztiz^tkteZo fc 
5 Bttfflpr^tt**^ 

[0 0 0 7] t^L N r5tfcttl*T^ii**t*# 
*#^fcv>5^®a s fcofc 0 «**^SS«r±, / — M! 
=x >- tf ^ - * 4 4f o#«*tW«»l-«lffl £ tt5 r fc 
<, »»«*o««^Ml<**Six-CV^S 0 ffifc, iff* 

IBrt^aS©«ffil-A«f*r«»-T?# *^ fc ^ 9 WIH* 5 * 

[0008] — Mc^i^ifii^ ^-e^mmc 

fctf5-T?£5o (Ml 2<^rtSfPlgttlsIK^*5V^"C, 

A*i"So T+*ir*4yi- 

te^#>&:#>t>tifc*'( ^ ls#\Z&oX* jEWfcAflJfl)^ 
fflk Aflll-ttu-eixOT?— ^«#*AA.i-*. ^fc#^ 

#4 I cas&J?fcttS. ii*. iff©*#fticit * 
VT y7\z.itiL&Y) . WKWE^li*:-*" 

[0 0 0 9] rjxKfcJ-LT, jEflUk JMJUJ^S'J^ i c-cig 

EA*ftSr«0»A5*W^ I C(75«S«EE 
S:S^S«BE^ I C<7)^^fc^!3> I CfciBA?? 

[ooio] 0i4ft ~<D£oftmM*$iW'tZ>tc$> 

-*m%'<D*>bw,&& svt i,it&ffiwghttx-M&m 

flgonv^c^TffcSilfi i v^<f ^®££^b£-££- fc 
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[ooii] z<om. M'l^i ctt, Mitt9V0 

* nx^^Mf^i^ uiv <om #awj-c 

L T ttjRWE 5 V fc O V GD@ffi -Cftf^t- 5 t> CD £ ffitf! L 

ma*, l v^c«»S^^-CV^5«*|IS^9 Vlc-t-S^K 
tfhZ> 0 zcom^, JEM<0 I CWKSrl 0 Vfc 5 L 

urn Ltcm^, ic^m^h^, *fcif#s— 
ot^ &^mm &m s fc v * 5 ra« # * o fc. 

[0012] H±RMUfcJ:5lc, rt»«ttl§!»K:T'*- 
p ^^^^v>fc^ 0 B H ^^m^^^T^, +#ft 

ffimmji&±%^k^?mm&&><>fro £fc> ^SEiesfj 

< fcv^5«UH#S>o:fc. 

20 [001 3] #ssww:* frfrz>T&mMsK.m.&xt£Zfrtz. 

[0 0 14] 

-rtb^cmm^titcmm^mmn-^Bk, 8Wfc«#*et 

^ym+k. m^—Z^^y^^kfe^znMM 
^-r^^>-^^fc> «r«^rfc«r»«fci-*o 

[0015] r^r% miEf*— stjis^ 

^ COy 2 — ps**?^ ^fc> Wlft&KOXj 

?m*\*. ffjfS^lOx-^^^^^^t-SM^ttfcE 

««©^>r y^-v^ffrT-fc. mjfa^2o.x-^^^7-r 

^SEftSttfcAaflllO^-fy^^^^fc, ^^tP^> 
cofc L-C«fiK*ttTV>5 wfcSr«F«fci-5o 
[0016] * fc; miBWRIkri:. < fc 2 «±co 

^owtagaiR^^tt^nfcmm^fc^^^^^n 

fcfcOfc LT»dcStitV>5r fc*«F»fci"5o 
[0 0 17] S P>^s H9fE»2^^^ y^^^lR^tt. 
50 ^*ftO«»l»©^*uWoW^3filc**b**iR 
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<itv^-ftL3&Mc»«*tt^«»08*lt«#»i, HUBS 

<^-r iy?-i/tfm z f-<D'pf£< kh^-rthfrtcmmztitc 

[0 0 2 0] rrr% m^=f—^^^"7 4 tuieifc 
«ft#«EE*> 9 t>0>jE«fl| 1 ^7=- 

[002 1] ilWB*iJiBffitt, «rlEE««*«EE 

[0 0 2 2] jfcfcte, MiaS2p«ffitt. lECfllOff 1 
WISH l ©»!p«{fe|i:SHKSnfc»l <a«KHl . 

iR £ ffiflB«#i» k co m fc:R Yihtvfc.*'* v r^tfm* - 

t, mmm2(DmmMkmmt^mk(om\zm-fhtitL. 
y^yfm^k*^^ mmm-^m^mmiEmm 

mmtiL&&&&thz>h<Dk LT*/as*vo>5r k*& 

Wck~t% 0 • 

[0 0 2 3] rrr% WIB*2^^2y^^*-?tt, 
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t>*iX^Z>^k*mWtk-fZ>o 
[0 0 2 4] *38W<0**»*§S«f±* ^MJ 

[0025] — *v **W(^fSfi*^3SK^»*8fe 

^b!)?*mtmm£tiizmik(ommk\ mrnmm 

[0 0 2 6 ] ^ISW^fRfiS^SB^ft^jfe 

m^mm k MMtDm&m^mfc t ^szi^wt^ k k 

[0027] r "r x\ SfrfBS9i«JEtt, SulBiESo^ 
jo - . i^trat^afft'Wri &»mk~rz>o 

[0 0 2 8] ^^C0fe B H *^g(7)iglft^ 

^v^^ 2 «>atl|i«EE*fflO-f * - *¥fmki-Z 0 
[0 0 2 9] r^T% ttnBXqSl«EE«rffilBA#j|ft^plq-« 

[0 0 3 0] *J8Wfc itttf, K±0«**c-J: 9 s ^ 
50 JStsr^tTtip 
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[0 0 3 1] 

rigssr#flBL*^e>»»a^ittW"t-5 0 mitt. #s§e 

nwTFT6|:lt B*««Sr^b"C»*Ji2dsS*cS 

So 

[0032] pf«*^i-tt, y- hit#»8 t&mm 
-m*. y- h«#»8<Dv^n^*v«**^ 

KM ^ttiMMB*I*l 0 ^v^"f*tMc«3RStt 
[0 0 3 3]-^ ftft«#»10^)M(t X^f^ 

2 2 'Sr^L-C*AMMfc2 4 K«JRS;h/r^S 0 * 
^yf2 2£7)9j|fgm »J^l[eISS2.6iC^^ttTV^ 

[0034] i ^Ltzm&m^mw^&is^x-b, m 

ftfcy— KB** bfB*&eaSU 
-To 

[0 0 3 5IB2H, l2l^)|s]K^»f^*KW"t , S^-< 

^^0tfc5 o HEIfcMU ^^7^2 2^) 

T\ «*»«{fcli, ^7f2 2^ LTfl^S 1 0 

[0036] 2»c*iiwflr»«ra*»j#Pia*i 
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$ s<X iS %■ (D 7 s - 9 § # & ^ £ PI* L * V * B*|ffl "CM 

[0 0 3 7]I?SIS:Of#M^ 10 0-2 0 On 
sggWWt*+^fc5tOT% ^-f y^ 2 236SBBCT 
V>5R$ftlti:l 0 0 n sKi^K^i'tbtf 

[0 0 3 8] B®^^*-^tc:iai»^^df-g-«i 0(Ol: 
iSjUvxfcftW:, j^co^- his 

Sot,, a* J: 5 t>e»tB730/hSv^«i I c£fflv^ 

RU*»tB*Sr»ofcK» I C&m^tcWr&Kte, -fe h 

[0 0 4 0] Jfclfcofc&fc:. ft*£>jKi&*^ig«<E>Bij 
fK i-/i^^S*«ffi<^»#ii^* s tT^^v>#^ofB 
**^m«fc*««r* {il2 0{f^m{^^:co^7^4 , ^-^ 

1f^l&^tt^5^\ ^-fyf 12^C 

50 fcl^e:, 7*— ^^9>f >-<£>®ft:^ S#i"So crr% 
t^— fstxysC istoW&tt. 7 s —?h s r — 9b<Dm<olfc 

mxhztctb, &<<om&, ttfam.U't ttfet)^^^* 

li, H2lc«j»'tf*L^:J: 5tw x f-^^7^^1 
ffi ^ 1^ CffiV Affile * o fcffll LTg^^Srfi 1 

[0 0 4 1] *38Wfc:*3V>Ttt, irhyvy^^rPC 
t-i-^S^^^s mff^3i^±^ t 9 Sr«Si-C#5yt«) 
^0 td, igKffl I C coffin y 7 7 (Dfefi&'b £ < T-Ttfo 

[0 0 4 2] EiSii, ^a5|g»)lH]^i:rtSl5igS)®S§C0« 

50 ^#iXoo*^P^^ a 0 B ^gloB^I:l^t6 
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[0 0 4 3] £1*, TO»te^»P eft 4f*» 

*ii-5wfcds-e#s 0 i-ft^*>; ffiSinsffl i eta, 

[0 0 4 4] VREF38*|HlK.fca*i:RI«<Ofl|fiRi"r5 

fctt, **t J P*t(oaitt^*5lt5VR , EF«BE»c:tt:o.riiffl 20 
*S*«ffi4r8a:Si-4xtf J:v\ 4*5, 1^3 fete, 

I Cfr, ^-(D I CnPt«*<0 I C.ttft 

[0 0 4 5] WJitfeWL *J8WJcJ:tttf, 
ABIbM I c «EMitt¥# £ ft 9 , 

«fc**£ft<5. 
[0 0 4 6] #ctc:, *»W*««K«E»*r*fcjsSfflb/t» 

Tffiv^s«es^3S«<oiHlK«^«, HI l Ki^Lfcfcco 

[0 0 4 7] ^a£BSl*^;^*3V>Tf4, ffiSMlR^iEffll 
kAM^— #*5£2te##&tf. Sot, liSIffl 40 

^v!y^2 2 4rHCT{S#*i 0*cX*«ffi4r« ■ 
[o o 4 8] m 4<D*4 * >9*f-*r~- Mc^bfcJ; 5 



(7) V$WE\ 1-271714 

HttK ft*»Sr*!p«ffiVa^5*|8IW:, ii* 1 0 
OnsOTt^HOT, ^Ys/f 2 2S:B!i:S^ratt 
£^±#5 9 iS^T^D^tttt 3 0 0 ns OTt 

[0 0 4 9] ##iitf-<#«-§-S«^#^^, 
70 B»1"5 I Ct**ftA«SrlB«i-r«tBA^Sfc:ft 

««EEJc^5i*IBt^ft<ri-&a o*?k {f^-o# 
[0 0 5 0] fK*|g»ffl<Z>lEl&£ It, IEA<D# 

^tt*^tm<r> i c^ff ss^fco^TK^-r- 
So-'-Hsfii:, *^pj^^2^m B B s^^e^^ti5^^-r 

«ISIsIKBI"C*>So i"ft*?*>, l^ll^^^Si©^ 
^tt, i(«*^a(ci»TFT6^ hy ^flttciia 

L-C«*Jl2 3dSSS»Stu, roj$ifI,Jl2 *aWJtelflJ|jb# 
S4^^$tt : x:v^^ 0 . 

■ [0 0 5 1 ] Wtft*^»^tt, hit ^UMK« 
fii 0 f 36S|(^«^tiB«*^^Tv^« 0 istft6^ 

[005 2] *itfi^^v^t«, m&m^$Li o<o 
—m^te, 3 2 4 2 t^ttiEfi 

Lt^f 0 ^ fc, X^fyf 3 2, 4 2 CO 
BHWiH^tt, '«iJ»IUi8 3 6, 4 6fc»«*tLTV>5 0 

[0053] — ^f. Kftft-s-jR 1 0 

■5 2, 6 2Sr^LTS2p«fi5 4, 6 4 ld*>tSiXTV^ 
5o'- "*fc"v M7f 5 2, 6 2 OSJ«JS^tt, '#JWIUSS 
5 6, 6 6(Cil^tltV^ 0 

[0 0 5 4] I^ID^^LfclHl^^, SUW12'fcBrt-5W 
[0 0 5 5] H6tt, B 5 offiA«^Bo|tif^«rnn 

^<Dm&?4 ^>-ytm^m<Dm&t*m~t 0 ::t- 

:fc. 
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[0 0 5 6] £i\ fc-5i*¥HJHJHIH4'fc:. mv*f- 
^{f^a^^-LT, ]E«<?!5ffll*«:lif*^lF#atf»*«: 

BBC, lE^yco^iEKjffi I Cj5>feBr*<0«#«(fc4r» 
*»tf. ^co^L *>f y^3 2&BJVNT, m&<Olf—h 

[0 0 5 7] *¥JSJBPfl"m, 1 0 \znw 

^yf6 2*HC-CA«©at!|l*ffiVb«rflHM» 

##^tf 0 tot, ^m2ti#, ?f«oy-h 

[0 0 5 8] fS^(d»-r5, ft #«tt<DR*S»\ 1 7K 
©Ifit -:ftfiiJ<^K3p«ffiVbW\ ASIM^VrefO 

[0 0 5 9] HI 6 ^MlT^ Lfc«*(0«fi^^«^ 
a s Vb £TiKln£jft,"C^£r k&&t>*Z>. -tftfr-h, 

1c/Jn* < +.5 r to»*iLt, iESbffi i 

[0 0 6 0] H]6tc::*3V>Tte, %i/?<D—m*: 
[0 0 6 1 ] EI 7 g| 5 Kfll^; LfcfSfH^^B^Ial 

m&*¥&ft&mmmm^&xmf£vxh&i<\ so 
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[0 0 6 2] »c^ x *»«^«ffllu0^tRit5o 

«»&iEiBBiT?fe5o mm<om&m*mmz& 

LTR*Ji2#8«£*u r<0«*Ji2iafcOTfc*iJBl# 

fi4asg^£*LTv^ 0 

[0 0 6 3] Sf««^»fctt, Mf #2ft8 fcBMMf 

[0 0 6 4] ^MflC^^TH, 3fc«{f-5N»l 0<D 
^T^^7^V3 4, 4 4^g3K^ttTV^o — JK 

j etl/l.*0^t L-C^-To ^yf3 2, 4 2 CO 

[0 0 6 5] — # N IjiMfeft-g-iK 1 OOteiStt, *4 vf- 
2 2^LtSiplS2 4fc«M£jh/CV^ 0 ^ 
'■Y y^2 2 0«HBl*^tt, ^Jffl[Hl^2 6(cg^^ixrv> 

So i^m^L^niK'b, ^S2^^-rsiir^m«^ 
■coin«f»»tt, «e**^^/kz)t ^^is±t«a 

[0066] B 9 (i, El 8 <7)fSB%*^K«^>t!)f^SrKW 
fc. *il®{4Vcom^5^/Uh^ jEffifiU 

[ 0 0 6 7] *j|Jlt**^*5V>rfcH5(cHLrWS6L 

tzh(Dtmm^, o^ag«Lfc^^ 2, 

4 2©HW**JWLTS!8t*»35StT*>ix-5. i"**?t>, 
fc« l7K¥J3lffl»IIB**^ ::t7tn^yf3 2 

fei:xLtf*5if8ffiVoom^*r5o »Ct-^ ^7f22^r 

mz, 5/^4 2*Hi:r*<o*5p»JtiitcA««fl!?fs 
ffia±©A?»asa»j&»fcttv\, lot, Bi£co^g;v^Ic^ 
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m^^h^t &x%, rmmt}*i&m,i-z> r <t ^r*# 6 e 
tmm-t a * ^ 5 a* t> *> s . 

[0 0 6 8] *|8Kro* fefcS**«fc:o^-CK 

(dfEB LfctfiJ £r^i" 0 flHHftl 0<b— ffifc: 

^s/f 2 2^LTS$1&2 4 3ftS»a**Jx, ft 
*»10«)jll»fctt, 2*^LT*iWtEE7 
4as«itt$;h/o^o ^fn^tito^ y^-ictt, ffiMisl 

7 6^g^£n,TV^ 0 -W^^SP^tt, HI 

[0 0 6 9] *3IJfi^ffi^<fctttf, «-f§***l 0(D» 
^1S2 4, 7 4WfSCH^6^ ft 
-SMftl 0 Oifi^^f f 5 ^ t^0#f^ ^ M< T^rtf ^ V > 

[0070] mi i its m i 6 <Dm^m^mm<owi^ 

[0 0 7 1] **JS*«»C^^T'!bH5T£HtxmS6L 

tch<Dtmm^, ofcasajfcu*:^ ^3 2, 

Ttn/M^f 2.2M2^Pli:, 1 0 Oi^fflS- 

3a»6«ffi*rHllDLT ? *«*ii«ffiVoo- 

2*HCTR<o*spjll»l*J:A«ffi|offlr#Sr»#i&tf. ft 

d»bftv\ Sot, WJEco(Sv> r eSrffiv^S^irdST 
[0 0 7 2] AW^#itoo*^oMO 



/<5 



Rtt5t*tt, Htr^LfcH 1 SfcriB5<fc*j3»::ov^T 
[0 0 7 3] *^SW^*3V^TKJtSS2|i«tt:^« 

Bffi-C*>*Ltfftv\ IW1#^ N ' 

[oo7 4] zbitcm^m^ttLxmsTzw&m^cD 

[0 0 7 5] 

[*W©J»*] a±RWLtJ:5i:, ' 
lfii:«:im5;^^, ftffiffiABIbjiU c 

[0 0 7 6] *»WtCj:*Ltf, SSfcBKl**^ 

[0077] i-*t?*>. **wic«tixtf; ?&B H B^SEm 

[B 1 1 *3BW*- J: Sffii^gfo^M^Sttt 

[B'2] BlOBBott^SrRWf ^ V^B"Cfe 
5 0 

[B3] ^»B»BKtrt«fIJB»IiIK^«ie«MKSr*i- 
[B4] ^Wfc±5««HBttO»ff«rRB"J-S^-<5 
[II 5 ] ,*38WoJR 2 ©««**K««>BflBS:*t1R» 
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me] msnm&^mw^WiftzmtWi-Z)?^ ^ 
. [@7] wsizm^Ltc.fc&^ifc&nm&n?*** 

[@8] 3 OftfiS^I^SaMSrSt 

[IU1 0] *3SM<?5^4(7>jRS*^«:^SSRflt*S:S 
i-«BSHIKig*T?S>5o 

[mi i] mi ocDm&^mw^m^mm-t*?^ 

[mi 2] ^ffiKKillI8S2:ft»fffBililKo«EI&«£Sr« 

[mi 3] 7*j*;um^<ov&mtTi-u#m^rn&h<o 
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[mi 4] **©***«««o»fp*rittWi-«fcfto 

2 
4 

6 ®|TFT 
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